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DQGORDGPDQDJHPHQWHYHUEHIRUH'LVWULEXWLRQJHQHUDWLRQKRPHHQHUJ\PDQDJHPHQWV\VWHPVDXWRPDWLFVZLWFKLQJ
SOXJLQYHKLFOHVOHDGVWRDQHIILFLHQWJULG7KHPDLQJRDOLVWRLQFUHDVHWKURXJKSXWZLWKRXWLQFUHDVLQJPRUHJHQHUDWLRQ
XVLQJVPDUW WHFKQLTXHV6DYLQJRQHZDWW LVEHWWHUWKDQJHQHUDWLQJPRUH>@,QFRPSDULVRQWRWUDGLWLRQDOJULGVPDUW
JULGRIIHUVWZRZD\SRZHUIORZZKLFKRSHQQHZZD\VIRUXWLOL]LQJ'*IRULQGLYLGXDOVLQDPRUHHIIHFWLYHPDQQHU,W
HQDEOHVPRUHVHUYLFHVVXFKDVFKDUJLQJRISOXJLQHOHFWULFYHKLFOHVVHOIKHDOLQJFDSDELOLW\UHGXFHGWDULIISHDNRII
SHDNSRZHUFRQVXPSWLRQDQGPLQLPL]HVWKHHQYLURQPHQWDOGLVFKDUJHV


)LJ%DVLF(OHFWULFLW\6WUXFWXUH

%DVLFFRPSRQHQWVRIVPDUW*ULG
)ROORZLQJDUHVRPHRIWKHEDVLFFRPSRQHQWVRIDVPDUWJULG
D0RQLWRULQJDQGFRQWUROLQWUDGLWLRQDOJULGKDYHQRUHOLDELOLW\UHVLVWLYLW\DVZHOODVFDSDELOLW\WRUHSRVHDJDLQVW
WKHIDXOWZLWKWKHLQFRUSRUDWLRQRIQHZVHQVRUVWKHDELOLW\WRDFFRPPRGDWHUHDOWLPHSRZHUIORZLPSURYHGSKDVRU
PHDVXUHPHQWXQLW3083KDVRUGDWDFRQFHQWUDWRU3'&VDFFHOHUDWHVROGJULGWRQHZJULGLQWKHIRUPRIVPDUW
JULGZLWKLQWHJUDWLRQRIUHQHZDEOHWHFKQRORJLHVHQKDQFHGJULGFDSDFLW\ZLWKJUHDWHUSURGXFWLYLW\DQGGHSHQGDELOLW\
>@
E,Q WUDQVPLVVLRQ FRPSRQHQW ORDG VWDWLRQV DQG VXEVWDWLRQ DUH LQWHUFRQQHFWHGZKLFK LV WKHPDLQ FRPSRQHQW RI
SRZHU V\VWHP 7UDGLWLRQDO V\VWHP FDQ EH PDGH VPDUW XVLQJ VPDUW WRROV OLNH VPDUW VHQVRUV 308 DQG VRPH
FRPPXQLFDWLRQFRPSRQHQWV,WHQKDQFHVWKHV\VWHPUHOLDELOLW\FXVWRPHUVDWLVIDFWLRQDQGLQFUHDVHWKHSRZHUTXDOLW\
LVVXHV>@
F*ULGLVQRZPRUHDGYDQFHGEHFDXVHRIWKHLQWHJUDWLRQRI,QIRUPDWLRQDQGFRPPXQLFDWLRQ7HFKQRORJ\,&7
ZKLFKDOORZVELGLUHFWLRQDOFRPPXQLFDWLRQEHWZHHQXVHUDQGXWLOLW\5HOLDELOLW\RIFRQVXPHUDQGGLUHFWIHHGEDFNWR
WKHVXSSOLHULQFUHDVHVWKHGHPDQGDQGVXSSO\LQHTXDOSURSRUWLRQ'HILQLWHO\QRZDVWDJHRIHQHUJ\RUWKHVDYLQJRI
SRZHUOHDGVWRVPDUWHUV\VWHP8WLOL]DWLRQRIFRPPXQLFDWLRQSURWRFROVWRSRORJLHVDQGZLUHOHVVQHWZRUNLQFUHDVHV
UHOLDELOLW\DQGUHPRWHFRQWURODFFHVV:LUHOHVVFRPPXQLFDWLRQV\VWHPLVDVKHOSIXODVWKHZLUHGV\VWHPV,&7PDNHV
LWPRUHFRQYHQLHQWIRUERWKV\VWHPVHTXDOO\
G6PDUWHQHUJ\PHWHUVRIIHUERWKZD\FRPPXQLFDWLRQEHWZHHQFRQVXPHUDQGXWLOLW\DVZHOODVWKHSRZHUIORZ,Q
FDVH RI LQGLYLGXDO ORFDO GLVWULEXWLRQ JHQHUDWLRQ LI H[FHVV SRZHU LV SURGXFHG WKDQ WKH FRQVXPSWLRQ WKLV H[FHVV
JHQHUDWLRQFRXOGEH IHG WR WKHQDWLRQDOJULG ,W LVEHQHILFLDO IRUERWK WKH HQHUJ\ VXSSOLHU DQG WKHXVHU$XWRPDWLF
ELOOLQJ GDWD ORJJLQJ DQGPDQ\RWKHU VXFK LQFHQWLYHV FDQEH DYDLOHG$GYDQFHPHWHULQJ LQIUDVWUXFWXUH $0,KDV
PRUH DGYDQWDJHV RYHU DGYDQFH PHWHU UHDGLQJ V\VWHP $05 >@ $0, JLYHV WZR ZD\ FRPPXQLFDWLRQ IRU GDWD
ORJJLQJEHWZHHQWKHFHQWUDOV\VWHPDQGWKHPHWHUZKHUHDV$05DOORZVRQHZD\FRPPXQLFDWLRQRQO\
H6PDUW VWRUDJHSOD\VDQLPSRUWDQWUROHIRUUHQHZDEOHHQHUJ\VXFKDVVRODU39V\VWHPVDQGWKHVWRUDJHGHYLFHV
FRPPRQO\XVHGDUHEDWWHULHVFDSDFLWRUVDQGPHFKDQLFDOIO\ZKHHOVHWF%DWWHULHVDUHPRUHFRPPRQO\XVHGIRUORQJ
WHUPVWRUDJH0DMRUFRVWRIV\VWHPGHSHQGVXSRQWKHVWRUDJHDVWKHLQFUHDVLQJOLIHRIEDWWHULHVUHGXFHVWKHUXQQLQJ
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 
FRVW RI WKH V\VWHP6PDUW JULG VWRUDJHGHVLJQZLOO RIIHU GLIIHUHQW WHFKQLTXHV IRUPDQDJLQJ UHQHZDEOH HQHUJ\ DQG
GLVWULEXWLRQJHQHUDWLRQ
&ODVVLILFDWLRQRI'RPHVWLF/RDG
'RPHVWLF ORDG LV FODVVLILHG LQWR WKUHH VXE ORDGV EDVLF ORDG UHJXODU ORDG DQG WKH EXUVW ORDG /LJKWLQJ IDQ
WHOHYLVLRQDQG LQWHUQHWPRGHPVDUHEDVH OLQH ORDGV7KHVH ORDGVFDQEH UXQDWDQ\ WLPHDVSHUEDVLFQHFHVVLW\ IRU
HYHU\XVHDQGGRHVQRWFRQVWLWXWHWKHPDMRUSDUWRIWKHWRWDOORDG5HJXODUORDGLVFRPSULVHGRIUHIULJHUDWLRQFRROLQJ
DQGKHDWLQJORDGVZKLFKWHQGWRYDU\ZLWKZHDWKHUFRQGLWLRQV,WUXQVIRUDORQJSHULRGRIWLPHDQGLVDERXWRI
WRWDOGRPHVWLFORDG%XUVWORDGVDUHVXSSRVHGWREHUXQQLQJIRUDVSHFLILFSHULRGRIWLPHWKH\FDQEHWXQHGDFFRUGLQJ
WR WKH GDLO\ URXWLQH HJ FRRNLQJ KHDWLQJZDVKLQJ GU\LQJ LURQLQJ DQG FOHDQLQJ%DVH OLQH ORDG LV QRW WKHPDMRU
SUREOHPFUHDWLQJIDFWRUDVFRPSDUHGWRWKHUHJXODUDQGEXUVWORDG6RJLYLQJWKHILUVWSULRULW\WRWKHEDVHOLQHORDG
ZLOOKHOSWRUXQWKHV\VWHPVPRRWKO\6WHSVVKRXOGEHWDNHQWRUXQWKHµUHJXODUORDG¶XVLQJGLIIHUHQWHIILFLHQWGHYLFHV
OLNH HQHUJ\ HIILFLHQW FRROLQJ DQG KHDWLQJ V\VWHPV LW ZLOO LQFUHDVH WKH V\VWHP HIILFLHQF\ E\ VDYLQJ  RI WRWDO
GRPHVWLFHOHFWULFSRZHU>@
:LWK WKH LQWHJUDWLRQ RI GLIIHUHQW ,&7 WHFKQLTXHV WKH GHPDQG VLGH ORDG PDQDJHPHQW WHFKQLTXHV SOD\V DQ
LPSRUWDQWUROHLQLPSURYLQJWKHHQHUJ\HIILFLHQF\,WLVHVWLPDWHGWKDW&2HPLVVLRQIURPPLOOLRQFDUVZRXOGEH
UHSODFHGLIWKHSRZHUJULGLVDWOHDVWPRUHHIILFLHQWWKDQWKHHDUOLHUV\VWHP>@'HPDQGVLGHHQHUJ\HIILFLHQF\LV
PRUHEHQHILFLDOLQDGGLWLRQWRWKHJHQHUDWLRQVLGHDORWRIZRUNLVUHTXLUHGLQPDNLQJWKHV\VWHPPRUHUHOLDEOHDQG
HIILFLHQW IURP WKH GHPDQG VLGH 7KLV FDQ EH GRQH E\ UHGXFLQJ WKH H[LVWLQJ ORDG E\ HQHUJ\ HIILFLHQW ORDG LW FDQ
GHFUHDVHWKHSUREOHPRIORDGVKHGGLQJIURP3DNLVWDQE\LQFUHDVLQJWKHJULGHIILFLHQF\8WLOLWLHVGRQ¶WKDYHDFRQWURO
RQ WKH FRQVXPHU ORDG XWLOLW\ FDQ SHUIRUP GHPDQG VLGH PDQDJHPHQW WR PRQLWRU SODQ DQG LPSOHPHQW GLIIHUHQW
WHFKQLTXHVIRUVPRRWKRSHUDWLRQRIWKHZKROHV\VWHP&RQVXPSWLRQRIDYHUDJHSRZHUSHUGD\IRUHDFKW\SHRIORDG
LVFDOFXODWHGLQWDEOH,

7DEOH$YHUDJHSRZHUFRQVXPSWLRQIRUGLIIHUHQWORDGV

>ŽĂĚ
dǇƉĞ
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>ŽĂĚ
&ƌŝĚŐĞ ϰϴϬ ϳ ϳ ϯϯϲϬ ϯ͘ϱ ϳ ϭϲϴϬ
Ɛ ϭϴϬϬ ϱ ϰ ϱϭϰϮ Ϭ Ϭ Ϭ
ƵƌƐƚ
>ŽĂĚ
WƵŵƉ ϭϲϬϬ ϭ͘ϱ ϳ ϮϰϬϬ ϭ ϳ ϭϲϬϬ
/ƌŽŶ ϭϬϬϬ Ϭ͘Ϯϱ ϱ ϭϳϴ Ϭ͘Ϯϱ ϱ ϭϳϴ
tĂƐŚĞƌ ϯϮϬ ϭ͘ϱ Ϯ ϭϯϳ ϭ͘ϱ ϭ ϲϴ
ůĞĂŶĞƌ ϮϬϬϬ Ϭ͘ϱ Ϯ Ϯϴϱ Ϭ͘ϱ ϭ ϭϰϮ
dŽƚĂů ϭϳϱϵϮt,ͬĂǇ ϲϮϵϬt,ͬĂǇ

/RDGFRQVXPSWLRQ LQ VXPPHUDFFHOHUDWHV IRU WKH UHJXODU ORDGDV LW LQYROYHVPRUHSRZHUXVDJHRIFRROLQJDQG
UHIULJHUDWLRQXQLWV%DVLFORDGLVTXLWHORZLQZDWWDJHEXWSRZHUFRQVXPSWLRQDSSHDUVWREHTXLWHKLJK,WFRQVXPHV
RIWKHWRWDOSRZHUDVLWVWLPHRIRSHUDWLRQLVPD[LPXPDVFRPSDUHGWRWKHRWKHUORDGVDVVKRZQLQ)LJ,IZH
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DUHDEOHWRPDQDJHWKLVORDGWKHQKDOIRIWKHSUREOHPFRXOGEHVROYHGIRUWKHWRWDOEODFNRXW,WLVREVHUYHGWKDW
RIWKHFRQVXPHUVLQ3DNLVWDQDUHIDFLQJZRUVWSUREOHPVLQDYDLOLQJWKHEDVLFORDG>@


)LJ/RDGFRQVXPSWLRQFRPSDULVRQRIVXPPHUYHUVXVZLQWHU
'HPDQG5HVSRQVH3URJUDP
'HPDQG VLGH UHVSRQVHSURJUDPVDUH HLWKHUXVHU LQFHQWLYHSURJUDPVRUSULFHEDVHG ,W HQFRXUDJHV WKHXVHUV WR
VZLWFK WKHLU SRZHU FRQVXPSWLRQ WR RII SHDN WLPH VORWV WRPLQLPL]H WKHLU HOHFWULF ELOO 3ULFHEDVHG'5 SURJUDPV
LQFOXGHVGLIIHUHQWWDULIIUDWHVIRUVSHFLILFSHULRGRIWLPHLQRUGHUWRGLVFRXUDJHWKHFRQVXPHUWRFRQVXPHOHVVSRZHU
DWWKHWLPHRIVKRUWDJHDVGXULQJWKHVHKRXUVWKHWDULIIUDWHZRXOGEHDWPD[LPXP'HILQLQJWKHRQ3HDNDQGRII
SHDNKRXUVWRWXUQRIIPD[LPXPORDGDWVSHFLILFWLPHFDQDOVRKHOSWKHFRQVXPHULQFOXGLQJWLPHRIXVHSULFLQJXQLW
UDWHYDULHVZLWKGLIIHUHQWWLPHVORWVRIWKHGD\'LIIHUHQWORDGPDQDJHPHQWVFKHPHVVKRXOGEHSURSRVHGWRDYRLGDQ\
GLVWXUEDQFH
,QFHQWLYHEDVHG'5SURJUDPVDUHFRQVXPHUIULHQGO\ZKHUHSDUWLFLSDWLRQRIFRQVXPHULVDSSUHFLDWHGE\XWLOLW\
DQG UHZDUGHG ,W LQFOXGHVSHDNWLPH UHEDWHDQGGLUHFW FRQWURORI ORDG '/&$ UHEDWH LVRIIHUHGGXULQJKRXUVRI
FULWLFDOFRQGLWLRQVLI ORDGRUXVDJHLVUHGXFHGE\WKHFRQVXPHU'LUHFWORDGFRQWUROFDQRIIHUWKHXWLOLW\WRFRQWURO
XVHU¶VVSHFLILFORDGHJKHDWLQJRUFRROLQJV\VWHPUHPRWHIURPWKHJULGRQDVKRUWQRWLFH3HDNWLPHUHEDWHDQG
GLUHFWFRQWURORIORDGSURJUDPVDUHWKHPRVWOLNHO\LQFHQWLYHEDVHG'5SURJUDPV
'RPHVWLFORDGPDQDJHPHQWKDVWZRDSSURDFKHV>@RQHLVUHDOWLPHSULFLQJLQZKLFKFRQVXPHUFDQVKLIWWKHLU
SRZHUXVDJHIURPKLJKHUUDWHWLPHVORWVWRORZHUUDWHWLPHVORWVDQGWKHRWKHURQHLV'/&ZKHUHWKHUHLVDJUHHPHQW
EHWZHHQXVHUDQGVXSSOLHUDFFRUGLQJ WRZKLFKVXSSOLHUFDQKDYHDFFHVVRIFRQWUROOLQJXVHU¶VVSHFLILF ORDG0DQ\
W\SHVRI'60WHFKQLTXHVDUHSUDFWLVHGHJORDGVKHGGLQJSHDNVKDYLQJDQGORDGVKLIWLQJ
3URSRVHGV\VWHP
,Q3DNLVWDQQRPLQDOORDGIRURQHKRXVHLVDERXW.:ZKLFKLQFOXGHVRIEDVLFORDGRIWKHEXUVWORDG
DQGRIUHJXODUORDGFRQVXPSWLRQ,QRUGHUWRUXQDOOWKHORDGVPRRWKO\KHUHZHKDYHGHVLJQHGDVPDUWV\VWHP
KHUH7KHV\VWHPLVVDLGWREHVPDUWDVLWFDQPDQDJHDOOWKHORDGVRQLWVRZQ39LQSXWSRZHURI.:VRODUDUUD\LV
DWWDFKHGZKLFKLQFOXGHVPRQRFU\VWDOOLQHVRODUSDQHOVRIHDFKZDWWV9GFDVVKRZQLQ)LJ
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 

)LJ6PDUW6\VWHPPRGHOIRUDGRPHVWLFXVHU
,QRUGHU WRPLQLPL]H OLQH ORVVHV DQGXWLOL]LQJ0D[LPXPSRZHUSRLQW WUDFNLQJ 0337 WKUHH VRODU SDQHOV DUH
FRQQHFWHG LQVHULHVVXPPLQJWRWDOYROWDJHRI9GFDVVKRZQ0337FRQWUROOHUJLYHPRUHFKDUJLQJDV
FRPSDUHG WR WKH3:0FRQWUROOHU7KH0D[LPXP3RZHU3RLQW7UDFNLQJ DQG LWV FXUYHZKHUHPD[LPXPSRZHU LV
WUDFNHG LQ RXU V\VWHP LV VKRZQ LQ )LJ )RXU EDWWHULHV DUH FRQQHFWHG LQ VHULHV HDFK RI 9GF DQG $K7KH
VWRUDJHRI9GFFDQEHFKDUJHGE\VRODU39RQO\DWGD\WLPHDQGLQRUGHUWRLQFUHDVHWKHEDWWHU\OLIHLWFRXOGEH
FKDUJHGE\XWLOLW\DQGDWWKHVDPHWLPHDOOORDGVZLOOEHVKLIWHGWRWKHXWLOLW\DWQLJKWKRXUV

)LJ0D[LPXP3RZHU3RLQWWUDFNLQJFXUYH
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%DWWHU\VWRUDJHFDQEHXVHGRQO\GXULQJZRUVWFDVHZKHQQRXWLOLW\RUVRODUHQHUJ\LVDYDLODEOH%XWGXULQJWKLV
FRQGLWLRQDOOH[FHVVLYHORDGZLOOEHGLVFRQWLQXHGH[FHSWWKHEDVLFORDG7KHILUVWSULRULW\LVJLYHQWRWKHEDVLFORDG
FRPSULVHGRI'&/('OLJKWVWKLVK\EULGV\VWHPGLUHFWO\UXQ'&ORDGVWKURXJKVRODUSDQHOVDWGD\DQGRQEDWWHULHV
DWWKHQLJKW'&OLJKWVDUHPRUHUHOLDEOHDVFRPSDUHGWR$FOLJKWVDVLWGRHVQ¶WLQYROYHDQ\LQYHUVLRQORVVHVOLIHVSDQ
DQGOXPLQDQFHUDWHLVPXFKKLJKHUWKDQH[LVWLQJWKHWXEHOLJKWVDQGHQHUJ\VDYHUV&RPSDULVRQRI/XPLQRXVSHUZDWW
FRQVXPSWLRQIRUGLIIHUHQWOLJKWVLVVKRZQLQ)LJ([LVWLQJ$F)DQV79ZLUHOHVVURXWHUVDQGDOORWKHU%DVLFORDGV
DUHWREHUXQRQWKHSULRULW\EDVLV

)LJ&RPSDULVRQRIOXPLQRXVSHUZDWWIRUGLIIHUHQWW\SHRIOLJKWV
7KH VHFRQG SULRULW\ LV JLYHQ WR WKH UHJXODU ORDG5HJXODU ORDGV VXFK DV UHIULJHUDWLRQ DLU FRQGLWLRQHUV DUH ILUVW
UHSODFHGZLWKHQHUJ\HIILFLHQWDSSOLDQFHVZKLFKLQYROYHV'&EDVHWHFKQRORJ\DQGWKHFRPSUHVVRUVDUHSRZHUHGE\
'&%UXVKOHVVPRWRUV'&%/0,WUHGXFHVWRRIORDGDQGJLYHVPRUHUHOLDELOLW\DQGHIILFLHQF\WKDQHYHU
3RZHUFRQVXPSWLRQRIVSOLW$LUFRQGLWLRQHUVDQG'&W\SHLQYHUWHULVFRPSDUHGLQ)LJ
)XUWKHU DOO RI UHJXODU ORDGV DUH HTXLSSHG ZLWK *60 EDVHG FKDQJHRYHU FLUFXLW EUHDNHUV ZKLFK DUH GLUHFWO\
FRQWUROOHG WKRXJK *60 EDVHG WUDQVPLWWHU FLUFXLW ZKLFK ZRUNV RQ FRPSDUDWRU EDVHG WHFKQLTXHV DQG UHJXODWHV
ZKHWKHU WKH VRODU 39 LV DEOH WR FDWHU DOO ORDG RU QRW DQG VRZLOO VKLIW WKH ORDG WR XWLOLW\ DQG LI WKH XWLOLW\ LV QRW
DYDLODEOHDWWKHPRPHQWWKHQLWZLOOGLVFRQQHFWDOOORDGH[FHSWWKHEDVLFORDG


)LJ3RZHUFRQVXPSWLRQRIVSOLWDQG'&,QYHUWHU$LUFRQGLWLRQHUV
7KLVWHFKQLTXHZLOOHOLPLQDWHWKHSUREOHPRIWRWDOEODFNRXW2QHPRUHFRPSDUDWRUFLUFXLWLVLQVWDOOHGZKLFKZLOO
FKHFNYROWDJH OHYHORIEDWWHULHV LI WKH UHTXLUHGYROWDJH OHYHO LVQRW DWWDLQHG WKHQ LWZLOO VZLWFKDOO UHJXODU ORDG WR
XWLOLW\VLGHDVVKRZQLQIORZGLDJUDPLQ)LJ
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 

)LJ)ORZFKDUWRIVPDUWV\VWHP
%DWWHU\ OLIHGHSHQGVXSRQ LWV FKDUJLQJ DQGGLVFKDUJLQJ F\FOHV5HQHZDEOH HQHUJ\ VXFK DV VRODU39RIIHUV IUHH
UXQQLQJFRVWRISRZHUEXWLIZHKDYHWRUHSODFHEDWWHULHVHYHU\\HDUWKHQWKLVZLOODIIHFWRYHUDOORSHUDWLRQDOFRVWRI
WKH V\VWHP$ERYHPHQWLRQHG WHFKQLTXHVZLOO KHOS WR LPSURYH WKH OLIHRI VWRUDJHSRZHU DQGZLOO QHYHU DOORZ WKH
V\VWHPWRGHHSGLVFKDUJHWKHVWRUDJH
%XUVWORDGLVJLYHQWKHWKLUGSULRULW\ WKLVW\SHRIORDGLQYROYHVVFKHGXOHGEDVHGWDVNLQJZKLFKLVWREHXVHGDW
VSHFLILFWLPHVORWVIRUH[DPSOHLILURQLQJRUZDVKLQJLVUHTXLUHGIRUFORWKHVYDFXXPFOHDQHURUGU\HULVUHTXLUHGWKLV
DOOFRXOGEHGRQHDWVSHFLILFGD\KRXUVZKHQDEXQGDQWRIVRODUHQHUJ\LVDYDLODEOH6RIRUWKLVZHLQWHJUDWHGDWLPHU
VZLWFK ZKLFK ZLOO EH IXQFWLRQDO RQO\ DW WKH VSHFLILF KRXU EXW LI ZHDWKHU FRQGLWLRQV GR QRW DOORZ WKH UHTXLUHG
JHQHUDWLRQ RI VRODU HQHUJ\ WKHQ LW ZLOO DOORZ XVHU WR VKLIW ORDG WR XWLOLW\ WKURXJK DERYH PHQWLRQHG *60 EDVHG
FKDQJHRYHUVZLWFK5HJXODUORDGFRQVXPHVRIWKHWRWDOORDGVRH[LVWLQJDLUFRQGLWLRQLQJDQGUHIULJHUDWLRQORDG
DUHVKLIWHGWRWKH'&,QYHUWHUWHFKQRORJ\LWZLOOUHGXFHWKHH[LVWLQJORDGE\DVVKRZQLQWDEOH



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7DEOH/RDGFRQVXPSWLRQUHGXFHVWR
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

&RQFOXVLRQ
'ULYHQ E\ WKH VRODU 39 DUUD\ DQG '/& WHFKQLTXHV LQ VPDUW GRPHVWLF VHOIGHVLJQHG JULG GHPDQG VLGH ORDG
PDQDJHPHQWLVZHOOGHPRQVWUDWHGSUDFWLFDOO\LQGRPHVWLFHOHFWULFDOORDGV,WUHVROYHVWKHSUREOHPRIORDGVKHGGLQJ
DQG IXUWKHU ERRVWV WKH HIILFLHQF\ RIZKROH V\VWHP E\ GHFUHDVLQJ WKH UXQQLQJ FRVW RI EDWWHULHV DQG LQFUHDVLQJ WKH
UHOLDELOLW\ RI FRQWLQXRXV SRZHU VXSSO\   7KLV SDSHU DOVR GHPRQVWUDWHV WKH UHPRWH DFFHVV RI LQGLYLGXDO
DSSOLDQFHVGXULQJSRZHUVKRUWDJHDQGVHOIVKLIWLQJRIH[FHVVLYHORDGWRDOWHUQDWLYHVRXUFHGXULQJVFKHGXOHGKRXUVRI
XVDJH /RDG VKLIWLQJ DQG ORDG UHGXFWLRQ HQDEOHV XQLQWHUUXSWHG DQG IULFWLRQOHVV H[HUFLVH RI GHPDQG VLGH ORDG
PDQDJHPHQW 7KLV SDSHU SURSRVHV D WHFKQLTXH IRU ORDG VKLIWLQJ ZKLFK VPRRWKHQ WKH ORDG GHPDQG FXUYH PRUH
DGHTXDWHO\WKDQFRQYHQWLRQDOORDGVKLIWLQJ7RWKHGHSOR\PHQWRIERWKGLVWULEXWHGJHQHUDWLRQDQGFRQWLQXRXVIORZRI
SRZHU VXSSO\ UHSODFHPHQW RI H[LVWLQJ ORDG WR HQHUJ\ HIILFLHQW ORDG DQG UHPRWHO\ VKLIWLQJ RI ORDG FDQ SURYLGH
VLJQLILFDQWIUXLWIXOLPSDFW
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